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This paper reports a study of the verbal behaviors of 
teachers who had participated in a program designed to enable then to 
exhibit behaviors vhich promote inquiry learning on the part cf their 
students. Ten BSCS teachers participated in the study. Verbal 
behaviors occurring in inquiry situations ver^ compared vith those in 
noninquiry settings, using three observational instruments: the 
Flanders system, the Revised Inquiry Analysis Instrument, akid the 
Affective Behaviors Instrument.. Teachers vere found to talk the most 
in a noninquiry setting, less in a teacher**centered inquiry setting, 
and least in a student-centered inquiry setting. The total proportion 
of teacher talk decreased throughout the program but became loxe 
ditect in student-centered inquiry than in either teacher-centered 
Inquiry or noninquiry settings. This may have been due to the 
percentage of time they spent responding to students* questions in 
student-centered inquiry as opposed to other types of teacher talk. 
The investigators concluded that, using a vell-desi^ned staff 
development program, teachers can modify their behavicra and thereby 
promote more effective inquiry. A related document is SE 017 im. 
(PEB) 
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Introduction 

In the past decade, much attention has been devoted to the topic of 
inquiry learning* Support for incorporation of the inquiry process as well 
as factual content in science classes has been especially strongs A lirge 
variety of currlcular materials have been designed to promote inqui fy iv^a^'wi^ig 
and have been made available in most areas of science. Even so, tcac\J[vl«i5 b^^Vuw 
iors too often remain unchanged from the approaches of the mere tr^dittlon^l 
curricula. 

It was this concern along with parallel forces in teacher edmcatioiv to 
increase the variety of skills possessed by teachers, that led to cKe de^^x^i- « 
opment of the Instructional Staff Development Program in Inquiry* llilsi {v^o^:::a\itt 
was deslgt^d at the University of Nebratka^Llncoln, Teachatis Col!«g«;i Inii 
cooperation with the Mld'^continent Regional Educational La&Qr3t®ry, Kanj^r ^itv 

This program was designed to enable teachers to €«hiMt tb^havicji::?* whitAv 
would promote inquiry learning om the part of their students. Kjte siH^\(^.if ical^y 
it would enable teachers to: 

1. Recognita they can control their Instructional bet&avlors. 

2. Recognise the Importance of varices Inquiry skills cind to use 
these in their teaching 

3» Recognise and use the cognttl^ behaviors of Inqfi^lry l\\\cludlug 

the behaviors oft Ldentlf Icatioo of problems, hypothesis formatlen, 
data gat5k«ring, data analysis, drawix^g conclusion's, a^sscsaiiiie u. 

%• Reeognlre and use the affectl^ behaviors In the areas of ^e«i:>e^-d 
and Inquiry orientation. 

S. Recognita the Inq^ortance of incorporating both ct^ntej^t and prc^e^s 
In planning for inquiry. 

4^ Hecogniie «^ V:S« a "variety ^f itr^tegl^a ^ in^lry* 



The Instnictlonal Staff Development ProgrAta In Inquiry vas dev-lope^d and 
field tested over a four year period. This year it has been implemented wi*;h 
teachers in a variety of content areas. 
eaoblem 

The pui|.»i;»c of Uie tftudy was tc compare the verbal behaviors of inquiry 
with those used in nonin<iuiry settings in BSCS biology classes. 
Fop<al^tion 

Ten BSCS biology teachers in the Omaha, Nebraska, area participated in 
this study. Selection was on the basis of those biology teachers who vjcic 
enrolled in the 197U1972 Instructional 5?taff revelopment Program in Inquiry 
which was offered by the University of Nebraska«Llncoln in cooperation with 
the Science Center of the Omaha Suburban Area Council o£ Schools • 
procedures 

Each biology teacher was videotaped in one randomly selected class thrt4» 
times; prior to participation In the program, 4!t an intermediate point in th^ 
grogra^ttft anJ at thm €n4 of ttm ln$itiltY [^fcgr«a* Verb^il be&avicr* cicoitrlu\i£ ft' 
these videotaped sessions were coded using the following obser^at Icnal 
tnstr^Mntsj 

1. MaMff s_|nteragtter Maly gJ^^ was ucfd 10 iuUfttify verbal 
inf iuence use d by the teacher si 

3* The >evi»ed ti»<|<ylfy Malys Is tnstfumeftt was used to 1J< tifjr 
specif ic lir^uiry bei^avilorss ami ~ 

^ f e ^ t iym ie M V t s t^m t r%m§ nt was used tderf^lfy lihe 
affective f^kavidrs wtiiik promote i^ftiltf* 

5wf»oses «f tilts study* ti^^iry %as defied a^ #et €f iwrtt^^iti.s 
directed i<^ar<3s seWltivg mf mm^ti^t rel^i^^J f^^B^l^mc In v4ilc^ ike 
has as hla prln^i^l fa^^us a f^roxSwrtava ei^t^r^^ise leading t^ i^«rr«aj^«^ (►^x.^.^y 
«ts^iiag a9%iS a^plicatien.'*^ 

l|^«^|ry i;^%3»ftives t»f T f^f^^'*£ ^f,_J!Li?4,^-£y» Mi^'kJft^ Iff. Ui-w.^m^^^^^ 
iL^itcr, ?!5i4^.e=^* jif:€^t tegia)^.al fi^^.st i LaWratecy^ fa^^^^s ^^ty* t^s-ie^sr..., 

inn, p. u 



Three teaching strategies were IdentlClcd fcr the purpose of analysis; 

!• Nontnqutry in which the co;^n5tive inCiUiry behaviors (identif icatlou 

of the pit^blem, hypothesis fonaation, c^atJ^ gatherinf;, usta analysis, 

ccnclusijons^i and asocsscicnts) were not ob<ierved to be used in seeking 
I a solution to a problem; 

1. Teacher^ent^r'^d Inquiry in which the cognitive inquiry behaviors were 

being used to s«ek solutions to problems » and the teacher assumed a 

major role In the inquiry ^^rocess; and 
3» Student "Centered Inquiry In which the cognitive inquiry behaviors 

were being used in seeking solutions to problems^ and the students 

assucDed the major responsibility in the inquiry process v^ile the 

teacher assumed a relatively minor role* 

Results of the observations in this study were simmsrlted In the 
folteMinit ways 

!• rercentages of teacher acid student talk whicih occurred in nonif^/quiry^ 
te ache t*<tntt red tntc|\alry« m4 student^entered Inquiry settings. 

iNfcentacea of teacher talk Identified as ^imUrect** tn nonlnqutry « 
ffact^rHcenftred in«qulry» a«*l student ^ej^tetf&d Inquiry settings. 
)• rercentscet ef eofnitlve if^ulry behav(<»rs «$ed tn nonlmquiry and 
stiid4Nit'»<eiiierc4 l^^lry seitiiiga» andl i!m i^Te^ftten tlies^ beHaviars 
ifts<ed liy st^fAta* 

%# Nfcenta^ea af aff^ttlire taiqvlty t^avl«es m^4 fa «imfi»ifMlry mA 
«tu(fi9^iit«cemteted l^i^^iry settingSt and the pro^ttieita e€ ibe^ bek8vi<^rs n^^4 
st%4«ikts« 



Results 

Graph I shows the mean percentages for teachei and studRut talk for the 
ten BSCS biology classes. Percentages ranging from zero to eighty percent were 
recorded in the areas of teacher talk, student talk, and silence or confv'^.xor. 
for the three teaching strategies of noninquiry, teacher-centered inquiry, and 
student -centered inquiry. 

In the noninquiry setting the average percentage of teacher talk was 
80.9% with only 18.7% student talk and 0.47o silence or confusion. 

In the teacher -centered inquiry setting, the percentage of teacher talk 
was reduced to 61.8% while the percentage ot student talk increased to 30. 7% 
with silence or confusion increasing to 8.0%. 

In the student -centered inquiry setting, percentages of teacher talk 
decreased to 23,7% while student talk climbed to 76.0% and silence or confusion 
dropped to 0.3%. 

The proportions of talk for teachers and for students were approximately 
reversed from the noninquiry to student-centered inquiry situations. Silence 
or confusion percentages were highest when the teacher was indirect. 

Graph II indicates the percentages of total teacher talk which \'Jp^c 
indirect. Indirect behaviors include questioning, use of student ideas, 
positive reinforcement, and acceptance of student feelings as opposed to the 
direct behaviors of information-giving, direction-giving, and critic'j^zing^ 

In the noninquiry setting, 36.C% of the teacher talk was indirect. \ in 



other words, almost two-thirds of the time 64.0% was spent in direct bjs^Uavf.ors . 



In the teacher -centered inquiry setting almost half (47.0%) of the teacher talk 
was indirect. 

Although the total proportion of teacher talk decreased throughout the 
program, this talk became more direct in student-centered inquiry tllan in 
either teacher-centered inquiry or noninquiry settings. 
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As teacher.'^ moved from noninquiry to tp.cchcr-cr^r.t.crc<5 inquiry, they talked 
less, but they were ncrc infiir?,ot. Il A-.-cvar, i.n- stv<V-^-n':- roat«reu ir;q':iiry, teaclie? 
talk was l33? freqwont but Ih^ teachers' influences bec?me highly direct. 

Graph III contrasts thz average percentage of time spent using verbal 
cognitive inquiry behaviors in the noninquiry and thft student -centered inquiry 
settings. The graph shows the cognitive behaviors used most frequently were; 
"use of factual data", "data analysis", and "procedures"* 

In noninquiry classes, verbalization of "factual data" took approximately 
two-thirds (6 57o) of the total time as compared to 37.67© of the time spent on 
factual data in the student-centered inquiry setting. »T)ata analysis" occurrrid 
8.6% of the time in noninquiry settings while approximately one-fourth of tbc 
time was spent in this behavior in student -centered inquiry. The "procedures" 
category was coded 5.87o of the time in noninquiry as compared to 14.6% in 
student -centered inquiry. 

The other inquiry behaviors category included; identification of the 
problem, hypothesis formation, assessment, conclusions and sensory observations. 
These were low for both noninquiry and student -centered inquiry settings. 
Perhaps these behaviors were verbalized so infrequently that comparisons ^^ith 
the time spent on the behaviors of data gathering, data analysis, and discussion 
of procedures wera difficult. 

In student -centered inquiry, data analysis (24.3%) was carried out totally 
by students while in noninquiry they analyzed data only 3.8% of the time. 
Procedures were seldom verbalized by students in noninquiry while almost 
two-thirds were verbaliZbO by etudont-s in the s tuQeiit-centered inquiry. Use 
of other cognitive inquiry behaviors changed little in these two settings. 
In all cases, the proportion of cognitive behaviors used by students increased 
Q from the noninquiry to the student -centered inquiry settting. 

ERIC 



Another dimension of the inquiry verbal hehAviors $uvdlii'3 vas; that of the 
affective b^ehaviors .^ifjla promote inquiry. These behaviors vere specified iti 
two «re«St Ope»nese 3ind ln<|uiry CrUntatloni snd ate reported i\ Cri'ph IV. 

Total beh4*ylor5 for both tcacbcrs end stud^nt^ <cit 'Villingn^.^s express 
divergent views*' end ♦'wlllingT^ss to subject data and opinicAs to crlticlstn"* 
vct« openness behaviors vhlch increased frcfii noninquiry to the student -centered 
Inquiry setting <3»ft% to 1^7%} and 4.3% to 1^7% respectively)* Expression 
of ^'respect for ideas of ^^thets** occurred is^re frequently in the ffiontnquiry 
setting tl6a%)* 

Inquiry Orientation behaviors in»clu(Jed fi>ur categories; CD **expre$!?es 
understantaint of the inquiry process*** (J) ••ejcipr-ci^ses ptelferencc foe use of 
evidence to support dsia'^^i (3) *'evpreese« satisfaction ^ith the process of 
inquiry*^, and (U) **expf esses evaluation t)f himself and/or the group**. The 

eate4,<ai^t4# «af "^etj^resies uiuf/ersiatMin^ of the l9i4*^try ^€^<m^%"* m4 
^evaluates himself a-rvd the jro^"^ c<curred nK?re freqwntly in the studtmt» 
centered setting Clnjcreases of ^•Vk to 9»7% ai^ 0*2 to respectively^ » 

"^Dtpresslc^ i-f preference for vse of evidence to i^pport data** %'as ustd t&ore 
fr^.^Uieiitly in n<^inq%iify (1,H>. ^ Impress ion of satisfaction with to* pr^cs^** 
ietd<Dei occurred la either setting vhlch «ay InAUate that this behavler is t^at 
eftef^ etptessed vet belly* 

tn ell affective ^at^gecits ^ ef^«ets Sfj^ laqvJry i#«tat l^m^ the 
peteeaia^e ef st^#4«ffit ^se ^f e^c^ t«Mvi«€ %tas greater in the at^ent^eat ^ri f 
iti^t'^iry settling than i% the mn^ii^^^ify settlBg« 
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Conclusions 

The results of this stjt'y c\^n - the follov>^; ccnc!,u5icr.s: 

1. l»ivol\vu,r»*.t ccAicntc ;.;idicated Ly verbal behaviors io Tov in the 
traditlcnalt noninquiry clocurooa* 

2. The use of either teacher-^centered or student-centered inquiry strategies 
increases the verbally expressed student involvement^ with the greatest student 
involveni^t expressed in the students-centered inquiry strategy. 

3. Teachers tend to use ©ore indirect behaviors as they move f^rom trcdition^l, 
noninquiry strategies to teacher^centered inquiry strategies. 

Teachers talk very little in student-centered inquiry, but their verbal 
influence becomes highly direct. 

5. Students* use of cognitive or affective verbal inquiry behaviors seldom 
occurs in the traditional classroom setting, trut can be substantially increased 
by Ui^ltMAtln^ the (^tudent^ceratered ii^uiry strate|;y. 

Implications 

If the piirpose ^f inquiry learning is to develop In students the utility 
to luse the skills and attitudes or values vhlch pr<5rtBote effective Inquiry, then 
it it essefitlal that teachets provide settingi^ In vhfch the student ulll be an 
active psrtSeipant In thla process « It is not likely that the traditional 
teaching strategies vlll move st^demts In this direction. However, witb the 
a^sistaece a liNsll^eslgmd staff ^€vel<>pa&ent program, teachers can roJif y 
ttikeir beha-viors at^ tl^reWy li^onjor* w^rm effective Inquiry. 
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CRAPH II 

PERCtNTACtS OF INDlRtCT VE.mL BEaWIORS USED BY TLACKEaS LS 

NONINQUIRV, ThACHtR-CI2<TLaED INQUIRY AND STUDENT-CfcNTLRLD INQUIRY SETTl^K;S 
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GRAPH III 

CX>:iTIVE INQUIRY BEHAVIORS USED IN NC»JINQUIRY AND IN STUDENT-CENTLRtD INQUIRY 
IN TERMS OF TOTAL BEHAVIORS AND STUDbNT USE OF THESE BIHAVIC»S 
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